K

L Py

Y

CLASSIFICATION CHANGE
o UNCLASSIFIED L ’ -
By authority of 6727}’ Lo JL S .‘ -
Changed_by_ggf, Al Dain [’%75227{i£//
LR

.ot Masfer Control S-ativn, ™.z
Information FacilIty

Accession No. 00712-65

Classified Docun
Scientific and Technical

26
SID 65-68

D
ESIGN WEIGHTS - GROUND SUPPORT EQUIPMENT (GSE)
FOR BLOCK I AND BLOCK IT

APOLLO SPACECRAFT
(v)
26 JANUARY 1965

Exhibit I, Paragraph 8.10

NT79-76238
(NASA—CR-117721) DESIGN WEIGHTS -1Giggm) -
SUPPORT EQUIPHENT JGSE/ FOR Bm?maican
BLOCK 2 APOL1O SPACECRAFT (vort nclas
Aviation, inc.) 51 P

-0-‘wu REv. 2.61

-

FORM M 15g

£

NORTH AMERICAN AVIATION, INC.

SPAC
E and INFORMATION SYSTEMS DIVISION

1T -
VI ARRICTING

GRS N = SRR
(SR T AN UN. P :
T A on

R A 1)
J210

e



TECHNICAL REPORT INDEX/ABSTRACT

alZz% o)

DOCUME!’!’T SECUERITY CLASSIFICATION

»

ACCESSION NUMBER

TITLE OF DOCUMENT

Design Weights - Ground Supgort Equipment (GSE) for Block I
and II Apollo Spacecraft (U

AUTHORI(S)

Apollo Weight Control

LIBRARY USE ONLY

{

CoDE ORIGINATING AGENCY AND OTHER SOURCES

SID 65-68

DOCUMENT NUMBER

CONTRACT NUMBER

NAS9-150

PUBLICATION DATE

DESCRIPTIVE TERMS

ABSTRACT

This report contains weight, center of gravity and moment of inertia
data for the design of Ground Support Equipment. These data are
based on the control weights of the Block I and Block II Apollo

Spacecraft.

c~~*aing informat

ion

affecting th I -2 3 the
United Stetcs toe rnaring of the
Espionage : .- Ee 2™ 87, Cections
793 and 7.4 N\ ranstniz jon or the
revelatic ¢ i.. any manner
to 20w . o -:W@n is prohibited
by taw.

FORM 131-V REV. R.R4




\
N

NORTH AMERICAN AVIATION, INC. @ SPACE and INFORMATION SYSTEMS DIVISION
v .

SECTION I




NORTH AMERICAN AVIATION, INC. (f\} SPACE and INFORMATION SYSTEMS DIVISION
N

INTRODUCTION

The mass properties data presented in this report are for the design of
Ground Support Equipment only.

Three configurations are included: Block I Spacecraft, Block II Spacecraft
with Service Module Sector 1 empty and Block II Spacecraft with Service Module
Sector 1 containing a GFE Package as defined by IL 693-400-040-64-I1-02-038
from A. B. Kehlet, subject: Request for Immediate Block II Support, dated

17 September 1964. Enclosure (1) Block II Bulletin VS-22. The configuration
data including this GFE package are for information only.

The three configurations are further defined as to the GSE functions of weight
and balance, handling and transportation.

The Block I data are based on the control weights of SID 64-1700, Mass
Properties Data - Block I Control Weights for the Apollo Spacecraft, dated
16 October 1965,

The weight data for Block II are preliminary and will be revised, where
necessary, with the publication of SID 64-2142, Mass Properties Data - Block
II Control Weights for the Apollo Spacecraft in January 1965.

The reported Design Weights are maximum for the vehicle configuration which
are to be handled by the ground support equipment, no additional growth has
been included.

Centers of gravity and moment of inertia data are included for the individual
modules and various combination of modules and propellants.

The Launch Escape System is reported with maximum ballast installed. The
Boost Cover is shown separated from the LES tower and motors in the Individual
Mass Properties presentations, in the Summary pages the system is presented
with the Boost Cover joined to the tower and motor portions.

The Lunar Excursion Module weight data are included in the Maximum Weight
and Special Configuration items of the Block I and II sections. The LEM
data is contained in or extrapolated from Grumman Aircraft Engineering
Corporation, LEM Engineering Memorandum IMO-490-109A, dated 13 November 1964.
The LEM weight will be increased to 32,000 pounds in the near future.
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The weight of the LEM presented for SA501 and SA502 missions, in the Maximum
Weights of Block I is contained in MSFC Memo R-P&VE-RAW-64-139, subject:
Saturn V Preliminary Mass Characteristics Based on Control Weights, dated

27 November 1964.

The control weight of the Saturn LEM Adapter is 3800 pounds. In missions
where the LEM is not carried, the adapter weight is 3900 pounds. The
increased weight is for supports in the lower portion of the SLA.

The adapter in the Individual Mass Properties pages, is separated into upper
and lower sections.

NOTE: The weight data of this report have been prepared for the express use
in the design of ground support equipment and is not to be incorporated
in the spacecraft design. For further information please contact
Mr. H. M, Dunn, Apollo Engineering Weight Control Group.
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GSE_FUNCTIONAL DEFINITIONS

WEIGHT AND BALANCE

The weights presented in these sections are those for the handling and
support of the various spacecraft modules during all weight and balance
operations.

The Command Module will not have the Automatic Checkout Equipment (ACE) on
board during weight and balance operations at any facility.

The module weights quoted are for wet configurations, including all fluids
and gases except usable SPS Propellants, to account for the possibility of
the ballasting of the modules to simulate design and/or control weights.

Additional growth or design margins have not been added to the reported
weights,

HANDLING AND TRANSPORTATION

The weight configurations for the design of the Handling and Transporting
GSE are maximum, and include the ACE on board the Command Module.

During the handling and transportation functions, supports and protective
covers will be utilized, these additional weights have not been included
in this report.

Additional growth or design margins have not been added to the reported
weights.
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GSE DESIGN WEIGHTS

SPECIAL CONFIGURATIONS

BLOCK I — WEIGHT SUMMARY FOR

MASS PROPERTIES CURVES

POUNDS
COMMAND MODULE 11500
AUTOMATIC CHECKOUT EQUIPMENT 1200
SERVICE MODULE 10200
SPS PROPELLANT 45000
15
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CERONEDEN
GSE DESIGN WEIGHTS
BLOCK II - WEIGHT SUMMARY FOR
MASS PROPERTIES_CURVES

POUNDS
COMMAND MODULE 11500
AUTOMATIC CHECKOUT EQUIPMENT 1200
SERVICE MODULE 10200
SPS PROPELLANT 41310
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